Expression of growth-related genes during tumor progression in v-raf-transformed rat liver epithelial cells.
Clonal cell lines were derived from rat liver epithelial cells following their transformation with either v-raf or v-raf/v-myc. Cells transformed with v-raf alone showed reduced tumor incidence and tumor growth rates when implanted into nude mice, compared to cells also expressing the v-myc oncogene. A series of additional clones isolated from a tumor obtained following inoculation of an athymic nude mouse with the v-raf-transformed rat liver epithelial cells displayed an intermediate range of tumor aggressiveness. These findings indicate that unknown genotypic and/or phenotypic changes occur during tumor formation in vivo, which are required in addition to raf activation for complete expression of the malignant phenotype. This in vitro model of tumor progression was used to examine alterations in the expression of genes related to the growth control of liver epithelial cells, which may be involved in the malignant conversion of the preneoplastic cells. A close association was observed between the increased level of expression of the transforming growth factors alpha and beta 1, the decreased expression of extracellular matrix proteins fibronectin and collagen I, and the tumor aggressiveness (latency/growth rate), suggesting a causal role for these factors in the progression of v-raf-transformed rat liver epithelial cells to the fully malignant phenotype.